[001] SWITCHING SYSTEM TO MAKE ENERGY AVAILABLE TO ELECTRIC 

CONSUMERS OF DIFFERENT ENERGY REQUIREMENT 

[002] 
[003] 

[004] According to the preamble of claim 1 , the Invention relates to a switching 

system to make energy available to electric consumers of different energy 
requirement, preferably to be used in the power supply of a motor. 

[005] 

[006] The energy for a power supply of a motor vehicle is, in general, made 

available by a generator driven by the internal combustion engine of the motor 
vehicle and by a power supply battery which is loaded by the generator and makes 
energy available to a plurality of electric consumers in the vehicle for ensuring the 
operation safety thereof. With the progressive development of the vehicle 
technology, in particular, the number and energy requirement of electric and 
electronic components of the vehicle also considerably increases. Electric 
consumers play a continuously increasing part having a power need that is 
comparatively high, but that occasionally persists only for a relatively short time 
interval. 

[007] DE 1 98 59 036 A1 has disclosed a power supply for a motor vehicle having 

only one primary system consisting of one generator, one power-supply battery 
and at least one consumer and one secondary system having one DC/DC 
converter and one capacitor which is loaded or unloaded according to the 
operating state of the motor vehicle. 

[008] With such a solution, support of the primary system of the power supply is 

achieved in the sense that in case of unfavorable operating conditions the energy 
stored in the capacitor can be made available again to the consumers situated in 
the primary system of the power supply. The energy of the primary system is 
supplied unspecifically with regard to those consumers having different power 
requirement. 
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[009] The problem on which the invention is based is to further develop a 

switching system for making energy available to electric consumers in a manner 
such that even in case of high momentary power requirement of electric 
consumers a significant power load to a great extent does not occur. 

[010] 

[011] In a switching system to make energy available to electric consumers, the 

solution of the problem consists in that the energy memory is designed as power- 
limited primary energy memory for ensuring the operation of a first group of 
consumers and that the switching system has as secondary energy memory at a 
higher voltage level relative to the primary energy memory and, which proceeding 
from the primary energy memory, can be charged and make energy available to 
a second group of consumers so that during energy delivery from the secondary 
memory to the consumers of the second group, a feedback to the primary energy 
memory substantially does not occur even while being loaded by consumers of the 
first group. 

[012] The invention is associated with the advantage that on the basis of the 

operational and switch technology separation of the first group of consumers from 
the second group of consumers, a memory medium for electric energy can be 
associated with the second group of consumers so that said memory medium 
makes electric energy available to the second group of consumers without causing 
a noticeable feedback to the energy memory associated with the first group of 
consumers whereby a permanently stable supply of energy can be ensured to the 
latter. 

[013] In a convenient development of the invention, the secondary memory is 

charged from the primary memory by a voltage converter designed as high set 
adjuster which is preferably used up to a voltage level of about 50 V. A high set 
adjuster is basically in position to steadily supply a voltage level of about 3 to 4 
times the value of the power supply voltage. For reasons of personal safety, 
voltages clearly above 50 V are eliminated in the vehicle. 
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[014] To make a voltage range available far exceeding the 50 V level, it is 

possible for charging the secondary memory from the primary memory to use a 
voltage converter based on transformatory potential insulation whose maximum 
voltage fundamentally is not limited, since insulation errors are easily detected 
without personal danger and can optionally be removed after disconnecting the 
constructional unit concerned. 

[015] To obtain a fitter design of the invention, a thorough uncoupling of the 

primary memory from the secondary memory, said secondary memory is designed 
as memory capacitor with large voltage swing. As memory capacitors can be used 
double-layer and multi-layer capacitors of high capacity whose voltage level is 
adapted to the consumers of the second group. 

[016] In continuation of the invention, it is possible to provide a current-limiting 

unit in which as parameter the total current load capacity of the primary memory 
and the current load of the primary memory are detected by the consumers of the 
fist group and depending on this a defined current flow is determined and released 
for charging the secondary memory. Such a development of the invention is 
based on the consideration that the primary energy memory, which makes the 
energy available to the consumers of the first group, can be apportioned so that 
in the average time energy can be removed from it in the limited bulk for charging 
the secondary memory without limiting or imperiling the operating capacity of the 
consumers of the first group. 

[017] Upon the primary memory, if there is admitted an effect of the secondary 

memory which is associated with a certain drop of voltage in the primary memory, 
the switching system can conveniently to detect the voltage of the primary 
memory, one monitoring device which interacts with a current-limiting unit for 
limiting the current made available by the secondary memory to the consumers of 
the second group. 

[018] There further exists the basic possibility, via a corresponding unit and 

depending on the actual voltage of the primary memory, of limiting the current flow 
which is made available from the primary memory for charging the secondary 
memory. 



[019] In a preferred development of the invention, the consumers of the first group 

are reduced-power consumers and the consumers of the second group high- 
powered consumers compared to the power consumption of the reduced-power 
consumers. The apportioned voltage of said consumers is determined by the 
voltage range of the memory capacitor to be utilized so that by an adequate 
selection of the memory capacitor, it is possible to use high-powered consumers 
of a comparatively low load current due to the high voltage. 

[020] In further development of the invention, an electronic control unit for power 

control of the consumers of the second group is a component part of the switching 
system. In the control unit, from a variable input voltage, a constant output voltage 
at lower level is produced so that the voltage fluctuations of the secondary energy 
memory conditioned by principle are not noticeable for the consumers of the 
second group. 

[021] For protection of an interference-free operation of the high-powered 

consumers, the voltage converter preferably is not deactivated even after reaching 
the maximum load voltage of the secondary memory. If the voltage converter is 
designed as high-setting adjuster, the inductivity of the supply cable can 
purposefully be used as throttle. 

[022] The switching system described is suited to the most varied applications in 

which electric consumers of different power requirement are fed by an energy 
memory, part of the available energy being made available to one other energy 
memory for thorough feedback-free supply of consumers of preselected range of 
power requirement. 

[023] Such a switching system can conveniently be used in 1 2-V and 42-V power 

supplies of motor vehicles where preferably a voltage converter fed from the power 
supply battery and designed as high-setting adjuster loads an energy memory 
which makes energy available for high-powered consumers. 



[024] 

[025] The invention is explained in detail herebelow with reference to 

embodiments and appertaining drawings which show: 
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[026] Fig. 1 is a blocl< wiring diagram of an inventive switching system, 

[027] Fig. 2 is a fundamental switcfiing system with a high-setting adjuster as 

voltage converter; and 
[028] Fig. 3 is a switching system according to Fig. 2 with a quasi-resonant 

voltage converter. 

[029] 

[030] The block wiring diagram of a power supply of a motor vehicle, shown in 

Fig. 1, shows a power-supply battery 1 acting as primary memory, the energy of 
which is made available to a group of reduced-power consumers 2 and to a 
voltage converter designed as high-setting adjuster 3. The group of reduced- 
power consumers 2 is simplifyingly understood in the graph as total resistance. 
The energy is made available to the high-powered consumers 5. 

[031] The high-setting adjuster 3 acting as loading pump essentially consists, as 

shown in Fig. 2, of the MOSFET switch steps 6 which by means of offset cycles, 
produce a frequency above 3 x 20 kHz and of a high-setting adjuster inductivity 
which in this embodiment of the invention is made available as cable inductivity 7 
to the feedllnes to the high-setting adjuster 3. Based on the desired operating 
characteristics of the high-setting adjuster 3, the required cable inductivity 7 can 
be selected by a variation of the circuit parameters and of the wiring. 

[032] By a multi-layer capacitor 4 acting as secondary memory and can be at a 

voltage level of about 50 V, the energy stored is relayed with stabilized voltage via 
a rectifier 8 to a motor 9 which is to be graded as high-powered consumer 5, since 
it can be, for example, a component part of an actuator for stabilizing the motion 
of the motor vehicle. Actuators with this or similar functionality preferably can be 
used on the basis of the inventive manner of making energy available since a high 
power must be callable only for short time intervals for such drive mechanisms. 

[033] A further possibility in development of the invention is to be understood from 

the graph in Fig. 3. A generator 10, driven by the motor of the motor vehicle, 
is connected with the power-supply battery 1 and reduced-power consumers 2. 
The generator 10, the power-supply battery 1 and the reduced-power consumers 
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2 are purposefully selected so as to obtain an additional power capacity of the 
power supply which is used for charging the multi-layer capacitor 4. The voltage 
level of the multi-layer capacitor 4 obtain results from the type of voltage converter 
which, unlike the high-setting adjuster 3 used in Fig. 2, is based on the principle 
of the quasi-resonant transformation implemented in the graph of Fig. 3. Since 
quasi-resonant transformers are sufficiently known per se to those skilled in the art, 
it is not necessary at this point to go into them further. 

[034] A transformer 11 of a quasi-resonant voltage transformer 12, used in the 

design of the switching system according to Fig. 3, for example, has a reduction 
ratio of 1 :20 so that the multi-layer capacitor 4 undergoes a regular voltage swing 
of 90 V to 279 V. Similarly to the design of the invention according to Fig. 2, 
the energy stored in the multi-layer capacitor 4 is delivered via the rectifier 8 to the 
motor 9. The comparatively high voltage abutting on the multi-layer capacitor 4, 
makes it possible to work with relatively low current which simplifies the joining of 
the high-powered consumers 5 in the switching system. 

[035] As a component part of the switching variant according to Fig. 3, a current 

limiting unit 1 3 is further provided which determines a maximum admissible current 
flow for charging the multi-layer capacitor 4 whereby a too strong loading of the 
power-supply battery 1 can be prevented which can shorten its durability. This 
wiring complementarily has a monitor device 1 4 serving to detect the voltage of the 
power-supply battery 1 and is connected via a control line 1 5 with a current-limiting 
unit 16 for the high-powered consumer 5 so that purposeful influence can be 
received on the consumer characteristics of the high-powered consumers 5. 
For power control of the high-powered consumers 5, an electronic control unit 17 
is provided in which a constant output voltage of low level is produced from a 
variable input voltage. 

[036] Switching systems of the design described makes integrating high-powered 

consumers 5 in this power supply possible, on the basis of the purposefully 
provided additional power capacity of the power supply combined with a high- 
setting adjuster 3 and a multi-layer capacitor 4 acting as energy memory. 
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Reference numerals 
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MOSFET switch steps 
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control line 
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cable inductivity 
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current-limiting unit 
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control unit 
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